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Abstract
Background: Massive efforts in Canada have been made to renew primary healthcare. However, although early
evaluations of initiatives and research on certain aspects of the reform are promising, none have examined the link
between patient assessments of care and health outcomes or the impacts at a population level. The goal of this
project is to examine the effect of patient-centred and effective primary healthcare on the evolution of chronic
illness burden and health functioning in a population, and in particularly vulnerable groups: the multi-morbid and
the poor.
Methods/Design: A randomly selected cohort of 2000 adults aged 25 to 75 years will be recruited within the
geographic boundaries of four local healthcare networks in Quebec. At recruitment, cohort members will report on
socio-demographic information, functional health and healthcare use. Two weeks, 12 months and 24 months after
recruitment, cohort participants will complete a self-administered questionnaire on current health and health
behaviours in order to evaluate primary healthcare received in the previous year.
The dependent variables are calculated as change over time of functional health status, chronic illness burden, and
health behaviours. Dimensions of patient-centred care and clinical processes are measured using sub-scales of vali-
dated instruments. We will use Poisson regression modelling to estimate the incidence rate of chronic illness bur-
den scores and structural equation modelling to explore relationships between variables and to examine the
impact of dimensions of patient-centred care and effective primary healthcare.
Discussion: Results will provide valuable information for primary healthcare clinicians on the course of chronic
illness over time and the impact on health outcomes of accessible, patient-centred and effective care. A
demonstration of impact will contribute to the promotion of continuous quality improvement activities at a clinical
level. While considerable advances have been made in the management of specific chronic illnesses, this will make
a unique contribution to effective care for persons with multiple morbidities. Furthermore, the cohort and data
architecture will serve as a research platform for future projects.
Background
Canadian provincial and federal health commissions
have concluded that a strong primary healthcare foun-
dation is the key to a sustainable health system [1-6].
Ecologic studies suggest that regions with robust
support in primary healthcare have better health indica-
tors, such as longer life expectancy, lower all-cause mor-
tality, better health equity [7-13] and show better
intermediate outcomes of care.
For the purposes of this research we use “primary
healthcare” in its narrow sense to refer to primary medi-
cal care, provided in organizational models composed
minimally of family physicians or generalists, who may
* Correspondence: martin.fortin@usherbrooke.ca
2Department of Family Medicine, Université de Sherbrooke, Sherbrooke,
Canada
Full list of author information is available at the end of the article
Haggerty et al. BMC Health Services Research 2010, 10:258
http://www.biomedcentral.com/1472-6963/10/258
© 2010 Haggerty et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.or may not be working with other health and social ser-
vices professionals.
The goal of primary healthcare is to optimize health
and functional health through activities of timely diag-
nosis and treatment, clinical disease prevention, health
promotion and support during rehabilitation and pallia-
tive care. Through effective care, clinicians can help
patients adopt more positive health behaviours [14,15],
avoid morbidity [16-18] and improve functional health
even in the face of prevailing disease [15]. As patient-
centeredness is the core value of care delivery among
primary healthcare professionals [19,20], this research
includes dimensions of primary healthcare identified as
being “person-oriented": [21] accumulated knowledge of
the person (relational continuity), interpersonal commu-
nication, shared decision-making, and respectfulness.
While quality and effectiveness of healthcare is usually
measured by provider’s compliance with established
norms for defined conditions, this research focuses on
quality as it relates to the person-centeredness of clinical
processes and approaches and their impact on func-
tional health and health behaviour [22-25].
Functional health is the extent to which an individual
perceives that physical or mental health limits his/her
capacity to carry out daily activities and social roles
[26,27]. Functional health declines with increasing
chronic illness burden [28-30]. The repeated Canadian
Community Health Surveys (CCHS) demonstrate that
the population prevalence of chronic illnesses is increas-
ing [31,32] but provide little insight about how the
increase of illness burden in individuals is dynamically
related to functional health. Functional health can
improve through self-management and self-efficacy to
change negative health behaviours and adopt positive
ones [30,33].
Although health behaviour change is influenced by
multiple factors, there is relatively strong evidence that
physicians’ recommendations and reinforcement have a
strong influence on such changes, e.g. smoking [34,35],
alcohol consumption [36-38], regular exercise [39-42]
and healthy weight. In this research we will study both
health behaviour status and intention to change.
There are groups of patients who are at high risk of
health deterioration and may be particularly vulnerable
to problems in the organization of healthcare such as
the multi-morbid and the poor and consequently, most
likely to benefit from patient-centred care. Our rough
estimates suggest that the population prevalence of
multi-morbidity increases by 1% per year of age [43-47].
Multi-morbidity is a major issue for primary healthcare
p r o v i d e r s[ 4 3 ]a sr e s e a r c h shows clear associations
between multi-morbidity and the experience of unfa-
vourable outcomes. We also found a clear association
between illness burden and functional health and psy-
chological distress [48-52].
Poverty is a state of material and/or social deprivation
that limits the capacity to mobilize resources to achieve
well-being [53,54]. The way care is delivered has a large
impact on the effectiveness of care that the poor receive.
Although ecologic studies suggest that primary health-
care can improve health inequity in the population
[7,9-13], the demonstration for what impact this may
have can only be made through the longitudinal follow-
up of individuals.
The underlying premise of this research is that
patient-centred and effective primary healthcare can
maximize functional health, in general, and particu-
larly in vulnerable groups, such as those with a high
burden of chronic illnesses and the poor. We will
longitudinally follow the health and healthcare experi-
ence of individuals: 1) to describe changes in func-
tional health, chronic illness burden and health
behaviours; 2) to examine the impact of patient-
centred and effective primary healthcare on functional
health and other outcomes of interest (health beha-
viours, chronic illness burden, health service utiliza-
tion); and, 3) to explore the relationships between
intermediate outcomes and individual characteristics,
and functional health.
Methods/Design
The proposed study is a cohort of 2000 adults aged 25-
to-75 years followed for 4 years. The target population
is community-dwelling adults undifferentiated by dis-
ease, who would seek primary healthcare locally, do not
suffer from major cognitive impairment, and are able to
respond to written and oral questions in English or
French. Participants will be randomly selected within
the geographic boundaries of four local healthcare net-
works in metropolitan, rural and remote urban agglom-
erations of Québec. At recruitment (T0), cohort
participants will report on socio-demographic informa-
tion, functional health and healthcare use. Two weeks
(T1), 12 months (T2) and 24 months (T3) after recruit-
ment, they will complete a self-administered question-
naire on their current health, health behaviours and
primary healthcare experience in the previous year. Use
of medical services will be confirmed through the review
of administrative databases.
Participants will be recruited through a telephone sur-
vey with a two-stage sampling design. Following first
contact, staff will select the adult in the household with
the most recent birthday [55]. Participant contact infor-
mation will be sent to the research team (independently
of data), who will then mail a “welcome package” con-
taining a consent form, questionnaires and a postage-
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review the consent form and respond to questions.
Follow-up and cohort maintenance
The principal threat to the internal validity of a cohort
design is the differential loss to follow-up. We will opti-
mize cohort maintenance and subject retention by using
newsletters and greeting cards but do expect some attri-
tion between recruitment and the return of the T1 ques-
tionnaire, and over time [55]. To have 2000 subjects at
T3, we will initially over-recruit by 20% (2400 at T1).
Data collection
Patient self-report questionnaires
T0 Demographic data and information on functional
health and use of health services over the previous year
collected at T0 will reduce the later response burden
and provide valuable information on patients lost to fol-
l o w - u p ,n a m e l ya g e ,g e n d e r ,l a n g u a g e ,e d u c a t i o n ,p e r -
ceived income adequacy, usual source of primary
healthcare and the strength of affiliation, and overall
assessment of health.
T1,T 2, and T3 The self administered questionnaire con-
taining approximately 160 questions will be available on
paper (mailed) or internet. Since online responding
allows for immediate data capture and built-in quality
checks, we will strongly encourage this modality [56].
Respondents with chronic diseases will respond to an
additional set of 32 questions. Overall, it takes approxi-
mately 50-70 minutes to complete (general vs. chronic
disease) [57]. We used validated subscales where possi-
ble, as outlined in Table 1, and described in detail below
for key components.
We will apply the Dillman method [58] to maximize
response to questionnaires at T1,T 2 and T3:ap e r s o n a -
lized reminder/thank you note (postal or e-mail) at 2
weeks, followed by a re-mailing of the questionnaire to
non-responders at 4 weeks, followed by a reminder to
continued non-responders at 6 weeks and a phone call
at 8 weeks. Compensation will be mailed with the ques-
tionnaire to enhance response [59]. Subjects will be con-
sidered lost-to-follow-up after eight weeks of non-
response or explicit refusal to continue to participate.
Administrative medical services
We will use administrative medical services data from
the Quebec healthcare insurance agency (RAMQ) to
identify emergency room visits, hospitalizations and spe-
cialist visits, as secondary outcomes of interest.
Outcomes of interest
The advantage of a prospective cohort design is the
capacity to examine multiple outcomes of interest; some
of which may be conceived as independent or mediating
variables for other outcomes. Due to space limitations,
we only provide operational definitions for functional
health, our main dependent variable and two other
intermediate outcomes: chronic illness burden and
health behaviours. Figure 1 displays the conceptual
model of the study. Table 1 provides an overview of the
operational definition and available metrics of all out-
comes measured when it applies.
Functional health
The main dependent variable in this project is func-
tional health status measured with the second version of
the Short-Form-12 survey (SF-12v2) [60,61]. It distin-
guishes between degrees of good health and poor health
[62] and is sensitive to mild changes in illness burden
[63]. It will allow us to examine the physical component,
the mental component and overall assessment of health
status separately. Functional health status is elicited by
questions on physical health (physical functioning, role
limited by physical capacity, bodily pain, overall health)
and mental health (emotional health, vitality, social
functioning, role limited by emotional state) in the last 4
weeks.
Chronic illness burden
We will measure illness burden using the validated Dis-
ease Burden Morbidity Assessment as this tool provides
us with more sensitive and specific data than chart
reviews [64]. For each of 22 physical and mental condi-
tions diagnosed by a health professional, the person
reports the extent to which the illness interferes with
daily activities. Changes in score reflect both number of
diseases and their perceived impact on daily living; con-
sequently, both increases and decreases can occur over
time.
Health behaviours
We will measure the presence and intensity of health
behaviours (vegetable consumption, smoking, alcohol
consumption, healthy weight and physical activity) using
validated sub-scales from the Behaviour Risk Factor Sur-
veillance System Questionnaire [65], from the Enquête
Saguenay-Lac-St-Jean 2007 [66] and other regional sur-
v e y s ,a n dt h eC C H Sq u e s t i o n n a i r e .W ep r o p o s eas u m -
mary score of health behaviour status, with negative
scores for negative health behaviours and positive scores
for positive health behaviours, ranging from -8 to 6. In
addition, we will measure self-reported intent to engage
in or adopt each healthy behaviour, using a single-item
five-point response scale [67,68] that maps validly to the
stage-of-change model [69] and has been linked to both
functional health and future behaviour [70-72]. The
intention scores used in this model predict long-term
behaviours and are less labile than actual behaviours.
Predictor variables
The main independent variable of interest is the
patient’s reported experience on the different
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outcomes of interest
Variable Measurement Instrument
Functional Health Elicited in T0 questionnaire using the SF-12v2 (13 items).
The questions generate a physical and mental component, each with a theoretical range of 0
to 100. A difference of 5 points between persons or over time is considered clinically
significant. The instrument has solid psychometric properties and was validated for French
Canadian subjects [60,61].
Number and Severity of Chronic Conditions
1. Hypertension
2. Elevated cholesterol
3. Asthma
4. Pulmonary problem
5. Diabetes
6. Thyroid disorder
7. Osteoarthritis
8. Rheumatoid arthritis
9. Back pain or sciatic pain
10. Osteoporosis
11. Other illness that affects the members or the
articulations
12. Reflux, peptic ulcer or pyrosis
13. Intestine problem
14. Overweight
15. Hearing problem
16. Vision problem
17. Cardiac illnesses
18. CVA
19. Heart failure
20. Cancer (past 5 years)
21. Depression or anxiety problems
22. Other chronic health problems not mentioned
above
Disease Burden Morbidity Assessment [64] (22 items).
Subject is asked to report whether a health professional has diagnosed the listed condition
and to estimate the extent to which it interferes with his daily activities on a Likert scale
ranging from “not at all” (1) to “a lot” (5). 0 = condition not diagnosed.
Though theoretically scores range from 0 to 125, in practice the maximum is 50 [64].
Compared to chart reviews, self reports of conditions have a median sensitivity of 75% and
specificity of 92%. Self-reported scores correlate more closely to functional health than chart
measures of multi-morbidity [64].
No population norm exists but in elderly persons the average score was 13.9 with a maximum
of 51 [64]. Multi-morbid individuals are those with a score of ≥10.
Compared to chart reviews, self reports of conditions have a median sensitivity of 75% and
specificity of 92%. The score correlates more closely to functional health than chart measures
of multi-morbidity [64].
Health Behaviours
Body Mass Index: BMI Height, weight (2 items).
Normal Body Mass Index (BMI) = 19-24.9 kg/m².
Scoring ranges from 1 (ideal weight for height) to -3 (morbidly obese BMI > 35 kg/m²).
Among those above ideal weight: intention to engage in weight change over the next 6
months. [68,72] (1 item).
Fruit and vegetable consumption Enquête Saguenay-Lac-St-Jean 2007 [66]and other regional surveys (3 items).
Intention to consume at least 3 daily servings of fruit and vegetables over the next 6 months
[68,72] (1 item).
Smoking: status, age-onset of daily smoking,
current intensity, nicotine dependency
CCHS 3.1, Daily smoking, daily number (same as CCHS p. 110-116). Found to be highly reliable
and valid [84] (2 items).
Scoring ranges from 1 (< 100 cigarettes in lifetime) to -3 (daily smoking ≥ 20 cigarettes).
Enquête Saguenay-Lac-St-Jean 2007 [66]and other regional surveys: ever smoke (1 item).
Among smokers: intention to quit smoking over the next 6 months [68,72] (1 item).
Quit history, attempts and intentions CCHS p.117 (2 items).
Receipt of smoking cessation advice and aid
from health professional
CCHS p. 120 (3 items).
Second-hand smoke exposure CCHS p.124 (2 items).
Physical activity Enquête Saguenay-Lac-St-Jean 2007 [66]and other regional surveys (4 items): Practice of regular
physical activity.
Intention to engage in regular active exercise (at least 3 times per week for 20 minutes per
time) over the next 6 months [68,72] (1 item).
Alcohol use-frequency, problem drinking Enquête Saguenay-Lac-St-Jean 2007 [66]and other regional surveys (4 items).
Adapted from CCHS 3.1 (driving under the influence) (1 item).
Among problem drinkers: intention to reduce alcohol consumption over the next 6 months
[68,72] (1 item).
Psychological distress: the general concept of
maladaptive psychological functioning in the face
of stressful life events
K6 [85] -Frequency of feelings of tiredness, nervousness, hopelessness, restlessness, depression
on a Likert scale from 1 (all of the time) to 5 (none of the time). CCHS p. 181 (6 items).
Though not specific to any particular psychiatric disorder” most psychiatric patients score high
on these measures and it discriminates well between mental illness severity [85,86] a = 0.89.
Use of specialists and specialty testing for
common conditions
Administrative database.
Hospital emergency room use Administrative database.
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healthcare received from the regular provider over the
previous 12 months, elicited at T1,T 2, and T3. In addi-
tion, we are interested in the confounding and modify-
ing effects of individual characteristics, especially multi-
morbidity and poverty, but also other characteristics
such as age effects and social support. The operational
definition, sub-scale and available metric properties of
these variables are outlined in Table 2.
Patient-centred care
Our principal measure is the Perception of Patient-
Centred Care [73], adapted for usual care rather than
for a single visit. We will further supplement this by
exploring related dimensions such as relational continu-
ity [74], interpersonal communication [74], shared deci-
sion-making and respectfulness [75]. All subscales refer
to usual care. They are principally informative and
accurate in identifying those who have a negative
experience.
Effective care
Dimensions of effective care are patient perceptions of
accessibility, coordination, prevention and health pro-
motion, chronic illness care and patient safety, over the
previous 12 months. We will measure accessibility
through experienced timeliness of first contact care for
urgent (but not emergency) problems [76], organiza-
tional flexibility for accommodating urgent care [77],
and overall organizational accessibility [74]. Coordina-
tion is measured only in those who have seen more
than one provider and measures the extent to which
care is experienced as connected and coherent [78].
Measures of prevention and health promotion are
measured by patient recall of the provider conducting
specific clinical preventive activities and addressing the
life-style habits we are measuring in our health beha-
viour score. The chronic illness care scale measures the
extent to which elements from the Chronic Care Model
[79] have been implemented by all the providers [80].
Finally, patient safety is measured by using indicators of
medication errors and the receipt of risk-reduction, clin-
ical and educational manoeuvres.
Multi-morbidity
will be inferred from the validated Disease Burden Mor-
bidity Assessment [64]. Based on our conception of
multi-morbidity, we propose an operational cut-off
score at >10, corresponding to several diseases with
minimal impact on daily living or at least two with
major impact. However, a secondary objective of our
analysis is to identify the threshold which is most sensi-
tive to declining functional health, reflecting the current
stage of development of multi-morbidity.
Poverty
will be based on the Statistics Canada low income cut-
off for households, adjusted for household composition
[81]. This corresponds to family incomes where the
expected expenditure on food, shelter and clothing is 20
percentage points higher than for the average family.
W ew i l la l s og e n e r a t eac o m p o s i t es c o r eo fe c o n o m i c
vulnerability using highest educational achievement,
employment status, housing, per capita household
income and perceived income adequacy.
Analysis
The unit of analysis is the individual patient followed
over the study period. We will conduct cross-sectional
analysis to evaluate the comparability of our study sam-
ple with CCHS samples for Quebec and Canada. We
will also confirm previously-described relationships
between individual characteristics and chronic illness
burden, health behaviours and functional health, as well
as cross-sectional associations with healthcare.
To estimate the degree of changes in health and
health functioning over time (objective 1), we will esti-
mate annual increase in chronic illness burden, changes
in health behaviours score and in functional health,
which is assumed to follow a Poisson distribution.
To test our hypotheses about the effect of person-
centred and effective primary healthcare on changes in
Functional Health,
Chronic illness burden,
Health behaviors
Patient-centered
effective PHC 
Patient-centered
effective PHC 
Patient-centered
effective PHC 
Individual 
& context 
Functional Health,
Chronic illness burden,
Health behaviors
Functional Health,
Chronic illness burden,
Health behaviors
Time
Figure 1 Conceptual Model.
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Variable Measurement Instrument
Patient-centred care The score for each care dimension is calculated as the mean and then
standardized to a 0-to-10 metric.
Relational continuity:
A therapeutic relationship between a patient and one or more
providers that spans various health care events and results in
accumulated knowledge of the patient and care consistent with
the patient’s needs.
Duration of the relationship - <1 year, 1-3 years, > 3 years (1 item).
Primary Care Assessment Survey (PCAS)[74].
Contextual Knowledge of Patient sub-scale (5 items).
Rating of regular doctor’s knowledge of whole medical history, personal
situation, and values on a Likert scale from “poor” (1) to “excellent” (6). a = 0.90.
Interpersonal Communication:
The ability of the provider to elicit and understand patient
concerns, explain healthcare issues.
PCAS Communication Scale - (6 items).
Rating of quality of thoroughness of history taking, listening skills, explanations
on a Likert scale from “poor” (1) to “excellent” (6) a = 0.93.
Shared-decision making and empowerment:
Ongoing cooperative process between patients and providers to
define goals, identify strategies, assume responsibility for
implementation of decisions and share accountability for
outcomes.
Interpersonal Processes of Care (IPC) [75].
Patient-centred decision making sub-scale (4 items).
Empowerment sub-scale (5 items).
Frequency of self-efficacy support from providers for self-management and
healthy lifestyle on a Likert scale from “never” (1) to “almost always” (5) a = 0.91.
Respectfulness:
The extent to which health professionals and support staff meet
users expectations about interpersonal treatment, demonstrate
respect for the dignity of patients and provide adequate privacy.
Interpersonal Processes of Care [78].
Office staff respectfulness sub-scale (4 items) on a Likert scale from “never” (1) to
“almost always” (5) a = 0.93.
Patient perception on quality of care - Physical facilities - ratings of physical
facilities including cleanliness and privacy.(3 items).
Effectiveness of Care
First-contact accessibility:
The ease with which a person can obtain needed care (including
advice and support) from the practitioner of choice within a time
frame appropriate to the urgency of the problem.
Haggerty, Levesque & Roberge 2007 (unpublished) (5 items).
First-contact accessibility consequences due to accessibility barriers.
Organizational accessibility or accommodation:
The way primary healthcare resources are organized to
accommodate a wide range of patients’ abilities to contact
healthcare providers and reach healthcare services. (The
organization of characteristics such as telephone services, flexible
appointment systems, hours of operation, and walk-in periods).
Haggerty, Levesque & Roberge 2007 (unpublished) (7 items).
Measure of capacity of regular clinic to adapt to clients’ ability to obtain services
and differences in problem urgency. a = 0.68.
PCAS Organizational access sub-scale (5 items).
Rating of opening hours, ability to reach clinic by telephone, wait time for
appointment on a Likert scale from “poor” (1) to “excellent” (6) a = 0.83.
Overall coordination of care between providers:
The delivery of services by different providers in a timely and
complementary manner such that care is connected and
coherent.
Veterans Administration Outpatient Customer Satisfaction Survey [78].
Overall coordination sub-scale (6 items).
Reporting of problems with information and communication linkage between
all providers seen. a = 0.74.
Preventive care:
Blood pressure check
Pap smear
Mammogram
Eye examination
Colorectal cancer screening
Cholesterol screening
Flu shot
Health promotion:
Providing individuals with advice and tools to make informed
lifestyle decisions that improve their health and well-being.
Behavioral Risk Factor Surveillance System (BRFSS) Questionnaire - CCHS p.67 -
84 (6 items).
Self reported occurrence in period of time corresponding to prevention
guidelines. Good reliability and validity, except mammogram, pap smear, and
cholesterol where reliability and validity is only moderate [84].
Adapted list from the Primary Care Assessment Tool (PCAT) comprehensiveness
sub-scale (6 items). Recall of regular provider assessing risk for and giving advice
about eating habits, alcohol consumption, smoking cessation, occupational risks,
prevention of falls, emotional health, family violence on a scale of “definitely
not” (1) to “definitely (4).
Chronic Illness Care:
Care for chronic illness that is patient-centred, proactive, planned
and includes collaborative goal setting; problem-solving and
follow-up support.
Patient Assessment of Chronic Illness Care (PACIC) [80].
Sub-scales for Activation, Goal setting and Problem solving- reported frequency
of provider actions and planning around self-care for chronic conditions (10
items) a = 0.82, 0.84, and 0.90 respectively (includes elements of shared-decision
making).
Patient safety:
Medical errors
Medication review
Patient education
Commonwealth fund Patient Safety questions [87].
Receiving incorrect medication or dose, or incorrect or missing test results. (2
items).
Last time medication review done (1 item).
IPC - frequency of being told of medication effects and side effects (2 items).
Income Total household income from all sources.
Adapted from CCHS p.280-284 (1 item).
Household Possession Household possession of car.
Owned accommodation and Registered Retirement Savings Plan (RRSP) [25] (3
items).
Social support Help with activities of daily living, care and affection, leisure and fun activities,
confiding in CCHS (4 items).
NB - Reported alpha coefficients (a) refer to statistics obtained in our validation study of different instruments (Haggerty, Levesque & Roberge 2007,
unpublished).
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change (objective 2), we will use Poisson or ordinal
logistic regression. First, we will use separate regression
models to estimate the effects of patient-centred pri-
mary healthcare at T1 on outcomes of functional health,
chronic illness burden and health behaviours at T2 or
T3. We will examine the effects of individual healthcare
dimensions as well as global healthcare scores to better
understand the relationships with outcomes. We will
examine the presence of effect modification by multi-
morbidity and of poverty by testing first-order interac-
tion terms between healthcare and multi-morbidity/pov-
erty in the regression model.
Second, we will use structural equation modelling and
path analysis (LISREL) [82] to examine the relationships
between the different dependent and independent vari-
ables (objective 3). For instance, we will test the paths
by which chronic illness burden and health behaviours
affect functional health, finding which variables mediate
these relationships. We will look for the best explana-
t o r ym o d e lb yc o m p a r i n gt h eC h i - s q u a r es t a t i s t i co f
nested models as well as goodness of fit indices, such as
the Comparative Fit Index (values of 0.90 indicate good
fit) and the Root Mean Square Error of Approximation
(RMSEA, values lower than 0.08 indicating acceptable
fit) [83].
Sample size and statistical power
The sample size for this cohort is driven by the minimal
size we need to detect a change in chronic illness bur-
den and health behaviour change in 24 months. Esti-
mates of incidence of chronic diseases vary by source,
but in general we estimate that the annual incidence of
having at least one of the physical or mental chronic ill-
nesses of interest is approximately 100 per 1000.
Assuming that incidence rates follow a Poisson distribu-
tion, a sample size of 2000 gives us 80% power to detect
a rate difference of 18/1000 with a = 0.05 between any
of our subgroups of interest. For path analysis, statistical
power is a function of the number of variables in the
model and the number of paths to be examined. Rule of
thumb is that there should be 20 subjects per parameter.
This sample size allows us to detect small size effects
(b~0.15) in our paths of interest while controlling for
individual variables.
Ethical considerations
Participation in the research has minimal risks. Major
ethical concerns are ensuring confidentiality and main-
taining participation throughout the study period. Nom-
inal information will be stored separately from data, and
only the project coordinator and principal investigator
will have access to the link between nominal informa-
tion and the unique study identification code.
The individual’s right to withdraw partially or comple-
tely will be reiterated at each new data collection effort.
The consent form, which explicitly states that the study
is to be carried out over several years and consists of
independent consents, was approved by the scientific
and ethics committees of the Centre de santé et de ser-
v i c e ss o c i a u xd eC h i c o u t i m i ,a sw e l la st h eR e s e a r c h
Ethics Committee of Hôpital Charles Lemoyne.
Discussion
A study that follows the experience of a population
sample over time will provide new and valuable infor-
mation on the effectiveness of care in the population
rather than in clients of selected care models. The study
of how experience of primary healthcare evolves over
time will be of specific value to decision-makers who
implement system changes and will contribute to new
knowledge in the area of measurement of healthcare
experience. Focus on the patient’s perspective is particu-
larly relevant in an era of greater accountability to citi-
zens, and reinforces the value base of primary care.
Knowledge on the impact of introducing new models
and on systemic effects of local configurations of health-
care and clinical governance in a population will shed
new light on this issue. Repeated prospective measures
provide richer information than a series of cross-sec-
tional studies or retrospective designs. They will also
generate new knowledge about the direction of relation-
ships between care processes, patient evaluations, and
individual characteristics, especially about how vulner-
able persons navigate in the systems.
Strengths and limitations
A longitudinal cohort is vulnerable to selection bias
through differential loss-to-follow-up. We will collect
health and socio-demographic information at recruit-
ment to assess the extent of differential loss-to-follow-
up and will conduct sensitivity analysis to examine the
impact of differential losses on inferences. Some volun-
teer bias is also likely to occur at recruitment, however,
affecting population representativeness but not the
validity of analytic inferences.
Response fatigue could lead to loss-to-follow-up and
information error. However, response burden needs to
be weighed against the strength of a cohort design that
allows us to explore various outcomes over time gaining
further specificity through repeated measures.
Overall, limitations and methodological challenges
are far outweighed by the unique strengths of a longi-
tudinal cohort. It is the onlyd e s i g nt h a tw i l lp r o v i d e
the required information on the temporal direction of
effects and explore a broad set of relationships. The
focus on global illness burden and all types of first-
contact access is not only highly relevant to primary
Haggerty et al. BMC Health Services Research 2010, 10:258
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Page 7 of 10healthcare practice and policy, but also allows us to
detect important effects despite the modest cohort
size.
Relevance and implications
To our knowledge this cohort is unique in Canada, and is
also expected to yield results that are relevant internation-
ally. Results will provide valuable information for primary
healthcare clinicians on the course of chronic illness over
time and the impact on health outcomes of accessible,
patient-centred and effective care. A demonstration of
impact will contribute to the promotion of continuous
quality improvement activities at a clinical level. Finally,
while considerable advances have been made in the man-
agement of specific chronic illnesses, this will make a
unique contribution to effective care for persons with mul-
tiple morbidities.
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